Preliminary Communications
Lymphocyte Transformation in Thymectomized and Nonthymectomized
Patients with Myasthenia Gravis* Brit. med. J., 1967, 2, 679-681 Nastuk et al. (1960) and Simpson (1960) first suggested an autoimmune basis for myasthenia gravis. It is now well established that about one-third of myasthenics have circulating antibodies which cross-react with skeletal muscle and thymus Strauss et al., 1965) , and that there is a high incidence of antinuclear factor (White and Marshall, 1962 ; Sturgill et al., 1964) and of antibodies directed against tissues other than skeletal muscle and thymus (Adner et al., 1964 ; Downes et al., 1966) . The reported depression of serum complement level during clinical exacerbations (Nastuk et al., 1960) suggests that an antigen-antibody reaction is taking place, but so far there is no evidence that the circulating antibodies to skeletal muscle and thymus play any pathogenic part. The fact that they are absent in most patients and that they have been found in 12 out of a group of 51 patients with thymomas but not suffering from myasthenia (Strauss et al., 1966) makes such a role unlikely. The presence of lymphorrhages in skeletal muscle (Rmsell, 1953) , however, suggests that the immunological reaction could be lymphocyte-mediated. Therefore we have tested the response of peripheral blood lymphocytes from myasthenic patients to homogenates of muscle and thymus. We have also compared the capacity of lymphocytes of thymectomized and nonthymectomized myasthenics to react in vitro to phytohaemagglutinin and various antigens to detect possible impairment of immunological competence secondary to absence or dysfunction of the thymus.
MATERIAL
Patients.-Six patients were investigated, all with generalized myasthenia gravis; three had been thymectomized 3, 6, and 18 years previously; all had normal peripheral white blood cell counts. Clinical details are given in Table I . Thymus culture supernatant (T.C.S.). Supernatant from 6-day-old cultures of normal thymus cells, 2 X 106/ml. in 20% autologous plasma and 80% minimal essential medium, stored at -200 C.; 0.5 ml./3 ml. culture.
Immunofluorescent Test for Skeletal Muscle Antibodies.-Indirect method using 4-4tt frozen sections of rat abdominal wall muscle and fluorescein-conjugated rabbit specific anti-human IgG serum. Occasional faint striational staining seen with normal sera up to 1 in 10 dilution. Generalized staining at serum dilutions greater than 1 in 10 taken as positive.
METHODS
Preparation of Leucocyte Cultures.-50 ml. of blood was withdrawn and anticoagulated with 500 units of heparin. The red blood cells were gravity-sedimented at 37' C. at an angle of 15 degrees from the horizontal for one to two hours and the white-blood-cell-rich plasma was aspirated. Differential counts revealed 50% or more lymphocytes. 3-ml. cultures were set up containing 1,500-3,000 cells/cu. mm. in Eagle's medium with 20% autologous plasma. The cultures were incubated at 370 C. for five days with three of the patients (one thymectomized, two nonthymectomized) and for seven days (with renewal of culture medium on the third day) with the other three (two thymectomized, one nonthymectomized). Tritiated thymidine 2 JuCi was added to each culture 15 hours before harvesting. Identical cultures from normal control subjects were set up on each occasion.
Harvesting.-The cultures were shaken and 1-ml. portions removed from each and centrifuged at 100 g for 10 minutes; smears were made from the cell buttons and stained with Jenner-Giemsa. The remainder of each culture was cooled in ice and processed for total tritiated thymidine incorporation by the method of Dutton and Eady (1964 nonthymectomized patients, mean 62 % with range of 60% to 65 %, versus controls, mean 61 %, with range of 52% to 67% (see Tables II and III) ). The difference between the thymectomized group and controls and the nonthymectomized group and controls was due to a difference in potency between two batches of phytohaemagglutinin used in these experiments.
No significant differences at the 10% level (t test) were observed between patients and controls in either D.N.A. synthesis or in blast transformation in response to staphylococcal filtrate, streptolysin 0 reagent, and purified protein derivative. In both groups D.N.A. synthesis increased up to 100-fold (mean 15-fold) compared with unstimulated cultures, and blast transformation ranged from 0 to 57% (mean 17%) (Tables II and III) . No increase in D.N.A. synthesis or blast transformation in response to the muscle and thymus preparations or to thymus culture supernatant was observed either in patients (mean tritiated thymidine incorporation 2,000 c.p.m., with range 104-8,070 c.p.m., mean blast transformation 1.0%, with range 0-10%), or in controls (mean tritiated thymidine incorporation 2,200 c.pm., with range 159-9,350 c.p.m., mean blast transformation 1.0%, with range 0-2.5%) (see Tables II  and III ). The 10% blast transformation count in one patient in response to normal muscle homogenate was not supported by evidence of increased D.N.A. synthesis.
DISCUSSION
These results do not provide evidence for a lymphocytemediated immune response involving skeletal muscle and thymus in the pathogenesis of myasthenia gravis, but on the other hand they do not rule it out. It is possible that the thymus and muscle antigens are labile and were destroyed during the preparation and storage of the homogenates. However, contractile and sarcoplasmic muscle protein antigens should have been present in suitable form and quantity in the homogenates which were used in these experiments. Alternatively, the failure to produce lymphocyte transformation may have been due to the absence of detectable numbers of sensitized cells in the peripheral blood; it is conceivable that they are located at the target tissues and not free to circulate in sufficient numbers to be detected by this technique.
There are conflicting reports on depression of immunological competence in myasthenia either as a result of the disease per se or of thymectomy. Adner et al. (1964) reported normal antibody responses but diminished capacity to develop delayed hypersensitivity to dinitrochlorobenzene. On the other hand, Kornfeld et al. (1965) found diminished antibody responses in myasthenics, which were more pronounced in those who had been thymectomized (though they were uncertain whether this more pronounced depression was due to thymectomy or to more severe disease). Furthermore, they found that both thymectomized and nonthymectomized patients showed normal ability to develop delayed hypersensitivity to dinitrochlorobenzene.
Studies of patients with lymphoproliferative diseases and sarcoidosis (Hirschhorn et al., 1964) and ataxia telangiectasia (Oppenheim et al., 1966) The gastric acid secretion in any one person when " maximally" stimulated is thought to vary very little from day to day. Kay (1953) found that repeated tests on successive days on the same person by use of the augmented histamine method gave results within 5 %. According to Sircus (1959) , when tests were repeated on one or more occasions in 15 subjects over a two-year period the coefficient of variation was 9.7 %.
The purpose of the present communication is to record a marked variation of the maximal gastric acid secretion in a normal person within a period of 30 months.
METHODS AND RESULTS
The subject was a normal man aged 32 weighing 82.5 kg.
His weight was constant from January 1964 to June 1966, these being the dates on which two sets of secretion tests were performed. In 1964 there was no symptomatic evidence of any stomach disorder, a barium-meal examination showed no abnormality, and the haemoglobin was 12.3 g./100 ml. and M.C.H.C. 32%.
The collection of gastric secretion was as described by Makhlouf et al. (1964) The results are given in the accompanying Table. They show an eighteenfold increase in the maximal gastric acid secretion.
DISCUSSION
The lower limit of normal of the maximal histamine test in a man in his early thirties is probably greater than 5 mEq/l. of acid (Baron, 1963) . In the subject reported here the gastric secretion has changed from an abnormally low level to a normal value within a period of 30 months. The cause of the low level in 1964 is not apparent. Low levels of gastric secretion may be associated with severe iron deficiency (Badenoch et al., 1957) , and when the deficiency is corrected the maximum acid secretion may rise to normal levels (Shearman et a., 1966; Jacobs et al., 1966) . Similarly, variations in maximal gastric secretion may occur in association with peptic ulceration (Card and Sircus, 1958) and after gastric irradiation. The above investigation showed no evidence of peptic ulceration on barium-meal x-ray examination and the blood picture was normal. The man did not receive an excessive dose of radiation and had not taken corticosteroids. It is conceivable either that he had a transient asymptomatic gastritis which temporarily depressed the gastric secretion or that the results represent a marked physiological variation. 
